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(54) PRODUCTION OF PHENYLPOLYSILSESQUIOXANE 

(57)Abstract: 

PURPOSE: To obtain a phenylpolysilsesquioxane having 
excellent heat-resistance and combustion resistance 
and useful as a material for a heat-resistant coating, a 
semiconductor protecting film, a layer insulation film, 
etc., by condensing phenylsilanetriol in an organic 
solvent. 

CONSTITUTION: The objective polymer having a 
recurring unit of formula (Ph is phenyl; (n) is a positive 
integer), a number-average molecular weight of 1 ,000- 
1 ,000,000 and a molecular weight distribution Mw/Mn of 
<2 is produced by condensing phenylsilanetriol of 
formula PhSi(OH)3 in an organic solvent (preferably 
toluene) optionally in the presence of a catalyst 
preferably at 70-150° C. The phenylsilanetriol is 
produced preferably by dropping an organic solvent 
solution of phenyltrichlorosilane into >5 times volume 
(based on the solution) of water or ice at 0-50° C, 
separating the obtained water layer from the organic 
layer, neutralizing to pH3-5 and cooling the obtained 
aqueous solution to precipitate the reaction product. 




£ 3fi 



BEST AVAILABLE COPY 



(19)B*IS^fFJT (j P) (la^BBWIW*^ (A) UDtttttW&H** 



#H¥8- 143578 

(43)^0 ¥^8^(1996) 6 £ 4 0 



(51) Int. CI. 6 




F I 




C07F 7/08 


Y 






C08G 77/14 


NUG 












*»* m^(D^2 OL (i5I) 


(2D mm** 


#^^6- 285 149 


(7l)tHPA 


000000941 










(22) mm 0 


¥^6^(1994)11^18 0 










(72)*W# 










»**iea:A«f(T**»ril26- l #i& 






(74) ^31 A 





(54) IftW^m y^~;\,tf}) V/w-fe-x*^*^©ll5t*Sfe 



(57) [■«)] 

i"5w£j&»<bft3, ft^iSi^ft 1 , 0 0 0 — 1, 00 
0, 0 0 0, #^fi#*2JUT<z>^3:— /u#y ->yHr^ 



( 2 ) 



<&ffl¥-8- 1 4 3 5 7 8 



(OH), ) «r#«U»ttf-ClltttKft>«V»Mtt0!>#«E 

Ph 



_/r 

HO / Si - 



HO- 



v 



Si 
I 

Ph 



ft**9iBU|iffi«:fl-U ftWttfmfcPl. 0 0 0- 
1. 0 0 0, 0 0 O f^i^fMw/Mn *S 2 ^TT' 

Hfcll 



ID 



[f§#Jf2] 7x=;l/>/7>' h y (PhSi 

(oh) 3 ) ^^^^r-^K^6v^(i^co#ffi 

Ph 



0 — 1, 0 0 0, 0 0 0 T'^f MM w/M n ^ 2 ^ 
[fc2] 




in 



a;4>. Phli7x^l/l^U nf4jE<^S«T*>So 30 
[0 0 0 1] 

[0 0 0 2] 

[t£#E<o&flf] S63fe, 7xr/^y >>/Mr 
(i7xn/U hy^PP^y (PhSiCl, ) ^^JP7K 

[0 0 0 3] 7xn/UMjx^'>i/7^^ 
[0 0 0 4] 

[^^SirLJidir-rs^S] roi^Wfifl:^ 50 



10 0 0 5] *H^|«Jli, 7x^/W>7>'hyt- 
[0 0 0 6] 

E<o^at^toT^*^fc 0 (i) 7x= 

y^7>hyt-;MPhSi (oh) 3 ) zmmmm 

[I] T?a$ttSl»9igL*ffiS:*rL, »T*&^«3ft s 
1, 000—1, 000, OOOWiMMw/M 

3fi*4fe, *>J;tK (2) 7xn^7yhyt-/w (Ph 

s i (oh) 3 ) &mmmm*^mtem&z^ni&m<D 



( 3 ) 4$fH3Z8- 1 4 3 5 7 8 

3 4 

#y^-*5»&3-r5TK«*5£ [i] -vmztizuk** tnt 0 

i£L*Ji{&£:*r U f&^P&J^H 1 ^ 1 , 000 — 1, 00 [0007] 
0 f 0 0 0T^iMMw/Mn^2^TT'fc5 7x lit 3) 

Ph 




in 



[0 0 0 8] J£XT> **WSr»jttJ-RWi-5. 

(L. J. Tyler. J. Am. Chem. Soc. , 77, 770, 1955 . T. Takiguc 
hi. J. Am. Chem. Soc. ,81, 2359, 1959) ^<toT#5rdr 

fc>"Jb. 7x-;V FU^nov/yy (PhSiCl 3 ) & 

120-1 orr^S^(D5fiff»:fl|J^±^7K^/c^tcffi 

[0 0 0 9] ^f^ST^^ott, :7:r.xwU 

-^Z^tfL^tzm-S-^n, *#i-5^F*E«i«-t^^-y =r 30 

[0 0 10] *10^(^V^7x^Uv/7> h y 

mmtfomm. n^f-^y, $^do 

^PyWh^TkiS, fh7t KP77^, 1, 4 

co^rb^m. SS>f/K BtK^^vK RKr/^vuft^ 
fflt^ri:^ LV\ 50 



[0011] *I^CffiV^il57xx;Ui/7y 

#£Lv\> 8««iS5wt%*iSi?feS»*i:ii l 

[0012] ^^^tcjo^r^ain/u^^ > h y A* 
^tc^PLTffi^i6^(E3i$^5fc4i)^«4ii«, fit 

y&JlTK&fMSK hyxf;i/7>y, ^x^7;y, 

y ^ j — />7 ^ >t£i?<DT ^ >m&>z>\<^T 

7>f^7^x^A7;l/t7-Y >\ ^h^n-y^/U 
7y j txr)^7;ut7-f h\ -<>^F!j^^7>^ 

ffcy^*^ 7y^thy^A, ^fl^y^A, 7* 

[0 0 1 3] Kffi^ttjKOflEfflSfi, 7xxyUv/7yh 

y^-— /HSiK*. 0. 0i-2 0wt 0 /o^l(l:t5r 

(ORJ&USt^ 5 0-2 0 0*t;<DffiHT*fT9<Z>tfW£ U 
<, 7 0 — 1 5 O^C^telST-fT^^^^^tC^^LV^ 
RJS^HKo^Ttt:, ttaSrttffli-SS'&^tt, 1-5 

[0 0 14] £fc, ^^^^^-T^^tK^^-VC/ 

* * - ? mmmntm9t£ zz&im Lt^^^it 

7^ h y ^o*6S^j9;v^'&, Will $f^L<fi 
7 o%w±(z>ttJK*«r-r 5»^*-tt-t<o^-y 3 



( 4 ) 

5 

-^WlSl, BE^^jKy-^-SrJftfeS-f-Sr 4KJ; 

[ooi5] s/cja^**^^u^y ^-sr^iK-rs* 

KWa^ttfl! 3 ;K Ltli, ^ 

^y— /K ;c^y— ^ ^ y^n/^y — )\st£¥<r>7 

feWh^I, S»/f/K SSxf/K ft»:/?vu 
[0 0 16] ±lES«:«ftir<oflUHftfP^J:!9, WttJL 

fc:/u#y^-rt:«aL »*«cicj:586^ aiiao 

[0017] KAiMttJS&fttt. ioo~4oo rcoffc 
H^»*U<, 1 5 0-3 5 0tC0«S^$f){c:»^L 

[0 0 18] 

5 0 0m 1 (03Pt^77^^^, a >^M^^ — ^ 
-7y7k 1 0 0ml*SBE»«*||Tn-h*r*jt*:j| 

2 0 0 g*Aix*rt Ufc. «ffi?SS®l£ J; 9 ffi 

SttPhSiCl, «rWE3R«^J:9»»"ufch^3i 

2. 5wt%h;^y^4 0g^8L 40 

a*. d^*<*s^iBi:jiiDL, *^*i©4t©i ow 

»JKS:pHdS3 — 4(^*5 *"C**PL/t. rixSr 0 rr* 50 



Si¥8- 14 3 5 7 8 
6 

0. 64 g <JRsp8 2%) i^fiiftatifjixfco 
'H-NMR (6, C D C 1 3 ) 2. 1-2. 9 (br 
s. Si (OH) , ) , 6. 7- 7. 7 (m. C 
6 Hs Si) . GPC (BSf^ttffitHciatfy*^ 

KK*t-f-£tB*t#^fi, C H C 1 3 
fCftltSflWaj}?-*; (Mn) 112 9 0, SH^fi^ 
(Mw (M¥#J#T-fi;) /Mn) 111. 0 5t'fco 
fc 0 1 H-NMR COS i OH/C 6 H s <£>}B#3$Stf>it 

me*, *> , #e>*tfc**5Wi¥ft*fl!>p h s i (oh) 3 

y cO^.Tfeo^i 0 
1^/&#J2 

5 0 0m 1 CD 3 Pt777^^l:, f7oyg7^-7 
—Tyl'b 10 0ml ISiE^tJBTn- hSr«x.^H 

2 o o g&Ajh^rt&2*BifcLfco iTp-hCPh 

SiCl 3 h/^>2. 5wt%g$ (PhSiCl, 
^«tt/h^^>tt*EE^e^J:i9»»IUfet<o) 40 g 

5<t3l:U 0 «TJteT«* OtT\ £ K 2 ~ 3 HSfrfl 
»bn^JS^«J8ESr^<5>SD- He 

H^3~4tC7^5^T^PLfc 0 mSrO ( C"C2 0ra« 

£i& (15-30t) T«JE««-r5wt^«tf9, 
#«P£|£«0. 61 g (HX*7 8%) ^efeifrttt 
»e>tt3t 0 DSC8JSJC*5^SiH^ttl 2 2. 2t-Cife 
ofc 0 1 H-NMR (5, C D C 1 3 ) 1. 5-3. 2 
(b r s . Si (OH) , ) , 6. 7-7. 7 
(m. C 6 H 6 Si) . GPCfcasttSftsp*^* 
(Mn) 115 4 0, ft^-Mlrtfi (Mw/Mn) Hi. 0 
5X*fo^tz 0 'H-NMR^SiOH/C, H 6 
SfiSOlttttCj:?), ^^tLf^DTk^^^^P h S i 

(OH) 3 <B«fftt6 *#i-5^tt**i 
^TOlftTK^-y ^-O^T*feofd 0 
^0iJl 

-g^flaj 1 T'Mig U^l*D7k»»*<7> 7 5 w t % h /Ux 
^^rl^SiL, KOH^O. 1 w t%jcft*J: 5SK*PL 

i 6^raii^Lrc e mbHtz&fcm&m&mi&L. muz 

fc 0 CH^P^^Ifflj^Lfc^. 5 0tt'10fflIM 
b/co »?>n^sKy^— co»sp*&»^il: (Mn) 111 l 



( 5 ) 

7 

8 3 0 0, (Mw/Mn) 12 1 . 5 1t*fc 

•9. (Mw/Mn) S:2«T»-««?Ufe** 

Hffi0ij2 

ft 1 2«rBna*LfcK^ttsiat«i ^aiar^y-^ 

2 1 7 0 0, (Mw/Mn) (11. 3 2t& 

t>, (Mw/Mn) *r2aTtCl«»Lfc** 

UttM 3 10 
&f&m 2 -Cfii3SLfe*D7K»fB»co 3 5 w t % h^xyjg 
iKSrWIKU KO'HSrO. 1 w t «t 9 ftftl L 

Att, *»L*fiR-r5«**Sr3R*»cBft*U**sfe, ft 
1 6«HBiMfELfc. »&nfcKJE»&ft*:»au 



1 4 3 5 7 8 

8 

fc 0 ::ix*»§liBiflLfc«, 5 ot-ei o^MK^S:jS 

Lfc 0 »fcftfc#y^-©R¥*M^* (Mn) «7 8 
0 0, a^ftiMfr (Mw/Mn) 111. 2Tfeof: B ^ 
fcix^sKy — £ 1 5 Ot/6 h , 2 5 0t/6h, 3 
5 0t / 6 h f^tif iiSl^I If: i: : 5, ^rivPJx, 
Mn = 8 7 0 0 , Mw/Mn = 1. 21, Mn=124 
0 0 , M w/M n = 1 . 27,Mn=540000,M 
w/Mn= 1 . 3 2£fc?K (Mw/Mn) 

[0 0 1 9] 



